Summary. The 
Introduction
Genetic and seasonal variation in the reproductive activity of the sheep may be independent of marked differences in the pattern of LH secretion. For example, Yuthasastrakosol, Palmer & Howland (1977) report that both frequency and size of the LH peaks was similar at 'mid' and 'late' anoestrus; Land, Pelletier, Thimonier & Maulèon (1973) found that the concentration of LH in peripheral plasma was similar in breeds of sheep differing up to 3-fold in fecundity. One of the major difficulties in comparing seasons and breeds however is the separation of secondary changes from primary causes. Differences between oestrous and anoestrous sheep could be the cause of the respective presence and absence of oestrous cycle, or merely the consequence; differences among breeds of differing fecundity could be the source of variation in ovulation rate or again merely follow the presence of differing numbers of developing follicles and corpora lutea. To some extent these difficulties may be overcome by attempting to separate the components of reproduction, for example into variation in the 'spontaneous activity' of the hypo¬ thalamus and hypophysis, and into variation in the extent to which their activity is modulated by the feed-back effects of gonadal steroids. By removing the ovaries, the latter source of variation can be excluded, and it has been found that sensitivity to positive feed-back varies with both the season of study and the breed of sheep (Land, Wheeler & Carr, 1976) . The contribution of variation in the LH-RH sensitivity of the hypophysis to such variation has now been assessed by measuring the concentration of LH in peripheral plasma following the injection of exogenous LH-RH to ovariectomized ewes of 3 breeds at 3 different times of the year.
Materials and Methods
Nine (9) ewes of each of the Tasmanian Merino (Merino), Scottish Blackface (Blackface) and Finnish Landrace (Finn) breeds were studied. These breeds were chosen for the large difference in their ovulation rates (Merino, 1-1; Blackface, 1-3; Finn, 3-0) and for the different times of onset of their breeding seasons (Wheeler & Land, 1977 Jutisz & Courte, 1968) . The method used and specificity of the antiserum have been described previously . To avoid between-assay variation, all samples were tested in one assay and the results computed by the ABRO Radioimmunoassay Programme package. A diluted plasma sample, prepared from blood taken from an ovariectomized ewe, was used as control and the dose-response curve was examined and compared with that obtained by the NIH-LH-S18 standards, after logit-log transformation. The gradients were -1-154 (s.e. ± 0-059) and -1-074 (s.e. ± 0-054) for control and standards respectively. Consequently, the hypothesis of parallelism was not rejected, and the pooled gradient was -1-089 (s.e. ± 0-0435). The overall potency estimate for the control sample was 6-13 (5-23-7-13, 95% confidence limits) and the minimum detectable dose was found to be 0-28 ng/ml based on the optimization procedure devised by Rodbard(1971) .
The response to LH-RH was measured at three times of the year, in early June, late August and early November 1975 (i.e. at 10-week intervals), covering both the anoestrous period and the breeding season of intact ewes. All animals were studied in June and November, but only 6 per breed, taken at random, were used in August; the sheep were allocated equally to all dosebreed sub-classes at each time of the year. Sheep studied in August received the same dose as they had been given in June; in November they usually received a dose different from that given in June. The data were analysed by analysis of variance.
Sums of squares for breeds, time of year and doses and two-factor interactions between these factors were calculated using the method of proportional sub-class numbers (Snedecor & Cochran, 1967, p. 478) . Sums of squares for sheep were calculated by introducing dummy covariates (Finney, 1960) . Expected values for the mean squares, in terms of the within-sheep variance ( ^) and between-sheep component ( *), were calculated using algebra similar to that given by Snedecor & Cochran (1967, p. 364) 
Before treatment
The over-all mean concentration of LH before treatment was 6-83 ng/ml. The concentration was not affected by the breed of sheep studied or the time of year when it was studied (P > 0-05). Breed. There was no statistically significant effect of the breed of sheep on the magnitude of the response to LH-RH (Table 1 ). The 'summed concentration' over seasons varied only from 224-6 (Merino) to 263-1 ng/ml (Blackface), the standard error of the breed totals being 28-5 ng/ml, calculated from the pooled variation between sheep within groups.
The characteristics of the response of the 3 breeds were studied further by analysing the variation in the concentration at individual sampling times after treatment. The mean concen¬ tration at each sampling time pooled over the 3 times of year is illustrated in Text- fig. 2 for each of the 3 breeds, and it can be seen that the characteristics of the response appear basically similar. This apparent similarity of the magnitude of the response of the sheep of the three breeds is supported by the absence of statistically significant differences in the concentration of LH in the plasma of sheep of the 3 breeds at any of the 4 sampling times after the injection of LH-RH. There was, however, the indication that the pattern of decline in the concentration of LH differed among the breeds, for the quadratic (but not the linear) components to the curves differed (P < 0-05). Time ofyear. The effect of the time of year of treatment on the 'summed concentration' after injection bordered statistical significance when assessed over the 3 breeds (0-05 < < 0-1) ( Table 1) ; it appeared to increase from June to August to November ('summed concentrations' 230-6, 249-4 and 260-3 ng/ml respectively). As with the effects of breed the effects of time of year were also examined in terms of the concentration at each of the 4 sampling times after the injection of LH-RH, the variation among the 3 breeds being removed. The mean concentration at each sampling time over breeds is illustrated in Text- fig. 3 for each time of year. Although the initial response to treatment (the concentration at 20 and 40 min after injection) was similar at all 3 times of year (P > 0-05), it was more prolonged as the year advanced, so that at 80 min after injection, the concentration in November was 50% higher than in June (45 versus 30 ng/ml; < 0-01). This analysis of the effects of season on the concentration of LH at the different times after stimulation with LH-RH shows that the indication of a progressive increase in the 'summed concentration' is probably real, and that this arose principally from more prolonged secretion rather than a higher initial response. Interactions. The possible presence of interactions between the 3 main factors was examined, and the only one to reach statistical significance was that between dose and time of year on the concentration at 20 min after injection, an interaction which has no obvious interpretation. There were no statistically significant interactions between the main effects on the 'summed concen¬ tration' (Table 1) .
Scale. The analysis of some earlier studies has been based on transformed data. Analysis of the present results following log transformation of the data did not alter their interpretation.
Discussion
The response to LH-RH was, as might have been expected, markedly affected by the dose; a 16-fold increase in dose approximately doubled the response. In addition to changing the magnitude of the response, the characteristics of the response also changed. The first 4-fold increase in the dose from 1 -56 to 6-25 pg LH-RH appeared to increase the amount of LH initially released, the decay curves being parallel. The second 4-fold increase in the dose from 6-25 to 25 pg LH-RH had little further effect on the amount of LH initially released, but the high concentration of LH in peripheral plasma was maintained for a longer period of time, indicating that this highest dose prolonged the period of release (assuming that clearance rates were not affected).
The breed of the sheep had little effect on the response, despite the 3-fold difference in the ovulation rates of the 3 breeds studied, suggesting that the basic response of the pituitary gland to LH-RH does not contribute to the difference in fecundity. The higher response to LH-RH of Finn-cross ram lambs relative to Merino-cross ram lambs (Carr, Land & Sales, 1975 ) may therefore arise from differential changes in the sensitivity of the pituitary gland during prepubertal development, possibly associated with a difference in either peripheral steroid levels or in the effect of these steroids on the gland. ), but may have contributed to the seasonal variation.
Not only was the response of the 3 breeds similar over all seasons, but there was no indication of a breed by season interaction in the response to LH-RH, even though the natural breeding seasons of sheep of these 3 breeds differ markedly (Wheeler & Land, 1977 
